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ABSTRACT 



Portable communication equipment having a virtual display 
including display electronics and optics for providing a 
virtual image in the display, a virtual control panel image 
viewable in the virtual display as a portion of the virtual 
image and cursor electronics connected to the display elec- 
tronics for producing a manually controllable cursor virtual 
image in the display. The virtual image control panel is 
connected to be operable with the cursor virtual image and 
further connected to operate the portable communication 
equipment. Manual controls, connected to the cursor elec- 
tronics for controlling the position and function of the cursor 
virtual image, are mounted on the portable communication 
equipment and externally accessible by an operator. 

21 Claims, 6 Drawing Sheets 
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MANUALLY CONTROLLABLE CURSOR portable communication equipment having a virtual display 

AND CONTROL PANEL IN A VIRTUAL including display electronics and optics for providing a 

IMAGE virtual image in the display, a virtual control panel image 

FIELD OF THE INVENTION viewable in the virtual display as a portion of the virtual 

5 image and cursor electronics connected to the display elec- 

The present invention pertains to the generation of virtual tronics for producing a manually controllable cursor virtual 

images in portable electronics equipment and more specifi- i mage in the display. The virtual image control panel is 

cally to interaction with generated virtual images in portable connected to be operable with the cursor virtual image and 

communications equipment. further connected to operate the portable communication 

BACKGROUND OF THE INVENTION 10 equipment. Manual controls, connected to the cursor elec- 

n . . . , , tronics for controlling the position and function of the cursor 
Portable communications receivers, such as radios, eel- . . * . * j *i. , L i • *• 
. . - „ 41 . * , i( , ' virtual image, are mounted on the portable communication 
hilar and cordless telephones, pagers and the like, are . . \ „ , 
. . . . , r i » • . >*. • equipment and externally accessible by an operator to pro- 
becoming increasingly popular. In many instances it is - A • . 4 i_ n . 
» . i * . -j f .1. • * i V1 "e image mter action functions such as pull -down menus 
desirable to provide apparatus on the receiver to supply the . - , r 

• i . . , . L v ; , 15 and image selection, 
operator with visual messages that include graphics and 

printed information. The problem is that prior art apparatus BRIEF DESCRIPTION OF THE DRAWINGS 
providing these functions require relatively high electrical 

power and require a great amount of area to be sufficiently Referring to the drawings: 

large to produce useful and visually perceivable informa- ^ FIG. 1 is a simplified schematic view of a compact virtual 

U0D - image display embodying the present invention; 

In the prior art, for example, it is common to provide FIG. 2 is a simplified block diagram of electronics asso- 

visual apparatus utilizing liquid crystals, directly viewed ciated ^th the compact virtual image display of FIG. 1; 

light emitting diodes, etc. These produce very large and mr , . , j • • * i r T i-r> 

& , 6 ,. . ' . " *l • * FIG- ^ is an enlarged view in top plan of an LED array, 

cumbersome displays that greatly increase the size of the „ c 4 . t , v . , * • *• r ,l 

, r 25 portions thereof broken away, formmg a portion of the 

receiver and require relatively large amounts of power. electronics of FIG 2' 

In one instance, the prior art includes a scanning mirror to . . ' * . A L1 . . 

produce a visually perceivable image but again this requires 4 f a f!? P T ™ W ? communication 

relatively large amounts of power and is very complicated ^ipment embodying the present invention; 

and sensitive to shock. Also, the scanning mirror causes 30 FIG - 5 1S a simplified sectional view as seen from the line 

vibration in the unit which substantially reduces visual ^ ^ °f FIG. 4; 

comfort and acceptability. FIG. 6 is a side view of an embodiment of a waveguide 

Apparatus incorporating a miniature virtual image virtual image display; 

display, which solves most of the problems mentioned FIG. 7 is a simplified block diagram of a direct retinal 

above, is disclosed, for example, in U.S. Pat. No. 5,224,198, 35 scan type of virtual image display; 

entitled "WAVEGUIDE VIRTUAL IMAGE DISPLAY", FIGi 8 is a view in perspective illustrating a typical view, 

issued Jun. 29, 1993. Typically, the products in which the including a virtual image control panel, as seen by the 

miniature virtual image display is incorporated are small operator of the portable communications receiver of FIG. 4; 

hand-held devices. Many of the proposed applications t- t ^ n ■ uiij* ri* • c 

, , , c . . .1 ,. , FIG. 9 is a block diagram of electro mcs for communica- 

would benefit from some interaction with the display. 40 . t . A • 

m . „ . , , , . . . .. uor * equipment embodying the present mvention; 

Typically, m portable electronic receivers, such as radios, _„ . . . , . t ,. tJ1 

cellular and cordless telephones, pagers and the like, num- FIG , *° * a V1CW m ^J^f ^ pad mcluded aS a 

bers to be dialed or functions to be programmed into the ? art of the clectronics of FIG- U; 

receiver are input by way of a manual keyboard sometimes FIG. 11 is a sectional view of the touch pad as seen from 

accompanied by a small display which illustrates the number 45 tne ^ ne ^ ^ °^ FIG. 10; 

being dialed or the function being programmed. Because of FIG. 12 is a sectional view similar to FIG. 11 with the 

finger size and visual perception, the keyboard and its touch pad in a different configuration; 

display are often the limiting factor in determining the size FIG. 13 is a perspective view of a communication receiver 

of the receiver. Further, the keyboard and direct display embodying the present invention; 

require considerable volume for buttons (and space for 50 FIG 14 fe a view in front plan of another embodiment of 

movement), display module and associated electronics. ft receiver embodying the present invention; 

Accordingly, it is a purpose of the present invention to anc j 

provide a new and improved manually controllable cursor in rTO 1C - • • r » 1 r *u _ ■ *• 

a virtual ima e 15 is a view in front plan of the communication 

a 1 a image. receiver of FIG. 14 in a ready-to-use position. 

It is a further purpose of the present invention to provide 5S 

a new and improved manually controllable cursor in a DESCRIPTION OF THE PREFERRED 

virtual image for use in small hand held devices and which EMBODIMENTS 
is controllable with the hand holding the device. 

It is a still further purpose of the present invention to Referring specifically to FIG. 1, an example of a compact 

provide a new and improved manually controllable cursor in 60 virtual ima S e dis P la y 10 * illustrated in a simplified sche- 

a virtual image including manual controls that are substan- matic vicw - Dis P la y 10 deludes apparatus 12 for providing 

tially smaller than any prior art and which do not impose a a real ima S e 00 a surface 13. Acoherent bundle 14 of optical 

size limitation on associated equipment. fibers has a first surface 15 positioned adjacent the surface 

13 of apparatus 12 and a second surface 16 defined at the 

SUMMARY OF THE INVENTION 65 opposite end of bundle 14> ^ optical S y Stem> represented by 

The above problems and others are at least partially lens 18, is positioned in spaced relation to surface 16 of 

solved and the above purposes and others are realized in bundle 14 and, in cooperation with bundle 14, produces a 
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virtual image viewable by an eye 20 spaced from an aperture embodiment, lens 18 magnifies the image another ten times 
22 defined by lens 18. (10x) so mat tne real image from LED array 25 is magnified 
Apparatus 12 is illustrated in more detail in FIG. 2 and a tot . al of ^"Jy times. Generally, a magnification of at least 
includes, for example, semiconductor electronics such as a ten 15 K f™ d <° m ^ * e ^ ™*« e «ffi*«Uy <° be 
light emitting diode (LED) array 25 driven by data process- 5 P«ceived by a human eye^ It will of course be understood 
• • in n . • • -II • t j t 'hat the lens system may be adjustable for focus and addl- 
ing circuits t,. uau processing circuits i, mcmae tor ti ona i maBnifi cation, if desired , or may be fixed in a housing 
example^, logic and switching circuit arrays for controlling fof si h ^ t Because me - receivcd b lens 18 f ro * 
each LED in LED array 25. Data processing circuits 27 bundk 14 is much lafgcr than L£D 25> ^ lcnfi s 
include, in addition to or instead of the logic and switching does nQt ide the entire magnification and> therefore, is 
arrays, a microprocessor or similar circuitry for processing 10 constnicted x and with less magnification . Because of 
input signals to produce a desired real image on a device ^ l f the leflS tem hag a , ficM of y{ew and 
such as LED array 25. It will be understood that data a grea ter working distance. 

processing circuits 27 and LED array 25, while illustrated ~ r . ., j. . . - A . , 

r 4 , - - . . , . .. , . . ^ 1 Eye relief is the distance that eye 20 can be positioned 

separately for purposes or this description, could be formed r t , 10/(U . . \ j « Ti i 

^, J . , * * » ' .... 1C from lens system 18 (the viewing aperture) and still properly 

on the same semiconductor chip in some applications. 15 . . \ . . *j . i. ((J „ . ,-->■ / 

r rr . view the image, which distance is denoted by d m FIG. 1. 

In this specific embodiment LED array 25 is utilized Because of the size of lens 18, eye relief, or the distance d, 

because of the extremely small size that can be achieved and ^ su ffi c i eri t to provide comfortable viewing and in the 

because of the simplicity of construction and operation. It , present embodiment is great enough to allow a viewer to 

wiU of course be understood that other image generating wear Dorma i eyeglasses, if desired, 

devices may be utilized, including but not limited to lasers, FIG. 4, illustrates portable communication equipment 30 

LCDs CRTs, etc. Referring specifically to FIG. 3 a plan ^ a miniature virtual 32 mounted merein . It ^ 

view of LED array 25 is illustrated in which the LEDs are of CQm&Q be tnat porlable communication 

formed in a regular pattern of rows and columns on a single receiyer 3Q can be an of me weU knowfl ble receiverS; 

semiconductor chip 29. Portions of chip 29 are broken away such ^ a ^^ar or cordless tele hoDe> a two radio> a 

to simplify the drawing but it should be understood that etc In m£ m embodimentj for purposes of 

many of the other circuits to be described herein could be explanation only, portable communication receiver 30 is a 

included on the same chip By addressing specific LEDs by We {w ^ erall the t carried 5 lice 

row and column in a well known manner, the specific LEDs officers QR d Qr ds Porlable communication 

are energized to produce area image. Digital or analog data receivef 30 ^ 0N/0FF or r switch 35? a 

is received at input terminal 28 and converted by data push _ to _ talk switch 36? a control switch 37, a voice 

processing circuits 27 into signals capable of energizing ick 38 and an earphone 39 designed to be placed m the 

selected LEDs to generate the predetermined real image. ear during opcrai ion. 

It wiU be understood by those skilled in the art that LED Referring to FIG. 5, a simplified sectional view of por- 

array 25 and semiconductor chip 29 are greatly enlarged in 35 tabk communication receiver 30 , as seen from the line 

the figures. The actual size of semiconductor chip 29 is on 5__ 5? ^ iii ustr ated. Miniature virtual display 32 includes 

the order of tens of milli-meters along each side, with the image generat ion apparatus 41 for providing a real image to 

light emitting area or array being generally in the range of a fixed optical system 40, which in turn produces a virtual 

2 to 50 milli-meters and preferably 5 to 10 milli-meters, with viewable by the operator through an aperture 42. 

each LED being less than 20 microns on each side and ^ Fixed optical system 40 is constructed to magnify the entire 

preferably on the order of as little as one micron on a side, real from image generation apparatus 41, without 

It should be understood that the actual light emitting device utilizing moving parts, so that the virtual image viewable 

array is much smaller, because bonding pads, etc. add through aperture 42 is a complete frame, or picture, which 

several milli-meters of area on each side. Generally, the appears to be very large and is easily discemable by the 

larger size chips simply mean that more light emitting 4S operator. By producing a magnified virtual image from the 

devices are used in the array to provide more definition, very small real image of me apparanis 41, fixed optical 

color, etc. As the semiconductor technology reduces the size system 40 is relatively small and adds virtually no additional 

of the chip, greater magnification and smaller lens systems space requirements to portable communication equipment 

are required. Reducing the size of the lenses while increas- 30 Optical system 40 is constructed with no moving parts, 

ing the magnification results in greatly limiting the field of 5Q other than optional f eatU res such as focusing, zoom lenses, 

view, substantially reducing eye relief and reducing the etc. Further, apparatus 41 requires very little electrical power 

working distance of the lens system. t0 generate the rea i i^ge aad) therefore, adds very little to 

Surface 15 of bundle 14 is positioned adjacent LED array the power requirements of portable communications 

25 so as to pick up real images generated thereby and receiver 30. 

transmit the image by way of the optical fibers to surface 16. S5 Cursor control switch 37 is provided so that an operator 

Bundle 14 is tapered along the Length thereof so that the 0 f portable communication receiver 30 can provide and 

image at surface 16 is larger than the real image at surface control a cursor in the virtual image which is being viewed. 

15, The taper in the present embodiment provides an image Cursor control switch 37 is coupled to electronics (to be 

at surface 16 which is twice as large as the image at surface described presently) for controlling the position and function 

15, which is equivalent to a power of two magnification. It 60 0 f the cursor virtual image. The cursor electronics include 

will be understood by those skilled in the art that additional circuits for controlling the virtual image in the display, 

magnification (taper) may be included if desired. through control of the cursor virtual image, including the 

The lens system, represented schematically by lens 18, is function of selecting specific virtual images from a menu of 

mounted in spaced relation from surface 16 of bundle 14 so virtual images. In this specific embodiment the manual 

as to receive the image from surface 16, magnify it an 65 controls, or cursor control switch 37, include a touch pad, to 

additional predetermined amount and create the aperture be described in detail presently. It should, however, be 

within which the virtual image is viewed. In the present understood that many different types of control switches 
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might be utilized, including a miniature trackball con- lator 72 to modulate the light beam to the correct intensity 

structed similar to those utilized in personal computers. at the required times. Further, electronics 80 provides hori- 

In general, the touch pad includes means for providing a 2011141 and vcr *i ca l (orthogonal) deflection signals to cause 

control signal alterable in accordance with portions of the deflection system 74 to periodically scan the light beam in 

touchpadbeingtouched.Thetouchpadcanbe^orexample, 5 a raster * ^pending upon the application and the desired 

£*l # l j* * •* u *i image resolution, the horizontal deflection frequency may be 

any of the touch pad type of switches presently commer- * , -i-. .. , , ? a J . J 

' .. , . tl _ 1 * « ^ i_i on the order of 15 to 30 kHz., the vertical deflection is no 

dally available on the market Portable communication lower (han 6Q H and ^ modulati fr be on 

receiver 30 is designed to be held by an operator with one ^ 0K j er Q ^ ^ MHz 

hand and cursor control switch 37 is positioned on portable ™ - * „ A . A m A ■ * 4 . 

. - in * u > j . it f j. in The purpose of deflection system 74 is to scan the 

communication receiver 30 so as to be operated with a digit, i° . . , r ,f. , 4 . 4 , ' „ _ 0 „ „ 

. ~ , - 4 . , r , . ... 4 li modulated light beam on the retina of eye 78, or "write "an 

such as a finger or thumb, of the hand holdmg portable iL & ™ ' „ 

... m rn.- ii *u f * image on the retina. There are many possible configurations 

communication receiver 30. This allows the operator to view „ jf a t . 4 - A , . r « j j- 

, u . . , . ... . a* * * 4 . for deflection system 74 and lens system 76, depending upon 

the virtual image m viewing aperture 42 and operate the A . «. „. ' , , - A ■ j ■ j * r 

. . , . u * i •* u i^ -*u tnc application of the display and how it is desired to form 

cursor virtual image through cursor control switch 37 with it _ . . - 0 1 . r *t_' . r 

• i u j JZ u • ? • ■ * 1* the image in eye 7a. Additional information on this type oi 

a single hand. Further, because of the proximity of miniature 15 , . . TT ~ A A A . 

. . i j . * . . . , io lU * ■ display is available in a copending U.S. patent application 

virtual display 32 to voice pickup 38 the operator can view ^ „ DIRECT RETINy ^ sc ^ msWy"? Ser. No. 

ase.ecieov^a.imagemniinia.ure vmuaiaispiay^wnue 07/8 „ 193> fikd Maf _ 2 , m2 md 

assigned to the same 

communicating with other individuals remote from his posi- . .. .. . . , , 

^ assignee. While the direct retinal scan display does not 

20 technically generate a virtual image, the direct retinal scan 

Referring specifically to FIG. 6, another embodiment of a display ^ inc]udcd in the definition of a virtual display for 

virtual image display 60 is illustrated wherein apparatus 61 pvltposes 0 f this disclosure because of the similarity thereto, 

(generally similar to apparatus 12 of FIG. 1) is affixed to the FIG. 8 is a perspective view of portable communication 

inlet of a waveguide 62 for providing a real .mage thereto^ equipment 30 illustrating a typical virtual image 50 seen by 

Light rays from the real image at apparatus 61 are directed an tor bokin inkJ M fe 42 of mmiature 

toward a predetermined area on ,a first side 63 where they are 25 yirtual ^ ^ 32 viftual *■ 50 as ^ ^ 

reflected back toward a second side 64 generally along an viewin , ure 42 ako fcatures ]Wown menu 51 

optical pafo defined by sides 63, 64 and 67. Three diffracUve which is actuated {Q ^ u . down position by operation of 

elements 65, 66 and 68 are affixed to sides 63, 64 and 67 at cursor contK)1 switch 37 , n ^ particill „ cx ]e ulI . 

the next three predetermined areas respectively, to which down meml 51 has bcen b lacin a manuaU 

the reflected light rays are directed. Diffractive elements 65, virtual aasm ^ 53 on me pull . down xlec . 

66 and 68 provide the required amount of aberration cor- ^ name for menu 51> which is SCREEN. It is 

rection so that a virtual image of a deseed size is viewable ^ ted ^ a luralit of differcnt p^-down men us will 

through a last refractive element 69 which defines the outlet bg ^ which can ^ gefccted b manipulat ; Dg 

of optical waveguide 62. Virtual image display 60, or a switch 3? to mQV6 vir , ual CUISor im 53 tQ ^ 

similar virtual image display disclosed in U.S. Pat. No. desired title 

5,224,198, entitled "WAVEGUIDE VIRTUAL IMAGE u, rT. ci • i ^ , * * *• 

,' ot1 t A *, . , T _ n J , rirk . . , , 4 „. , . Pull-down menu 51 includes a variety of functions, or 

DISPLAY", issued Jun. 29, 1993, could be utilized, for . e , ... t . , . 0 T ... ' 

. t . . . . ' . . . . , ' c mformation selections as illustrated in FIG. 8. In this spe- 

example, to replace mmiature virtual image display 32 of . c « .. , . . . . r 

4 cific example, pull-down menu 51 includes a phone 

40 directory, which may include personal numbers stored in 
FIG. 7 is a block diagram of a direct retinal scan display, mem0 ry, or portions of a complete directory provided by, for 
which might also be utilized as the miniature image display example, the telephone base station. Menu 51 further 
to replace, for example, miniature virtual image display 32 inchldes a choice of PAGE/FAX information, which might 
of FIG. 4. A laser 70, which may be any of the well known include> for example> pages or fax me ssages received by 
lasers including solid state lasers, such as vertical cavity 45 portable ^0^^^ receiver 30 and stored in memory, 
surface emitting lasers, diode lasers, diode-pumped lasers, Xhe NEWSTREAM function can be incorporated by pro- 
eta, supplies a coherent light beam to a modulator 72. viding a plug . in port ( not shown ) OD portab i e communica- 
Modulator 72 impresses video information onto the light tion receiver 30 or by simply building it into the electronics, 
beam generally by modulating the intensity of the light beam ^ MOBILE DATA BANK function refers to access to 
as, for example, by providing changes in the power level of 5Q foture cellular phone base station data banks whichj for 
laser 70. Depending upon the application, the modulation cxamp i c , might allow the operator to receive directions or 
could be as simple as turning laser 70 off and on, which maps lo a particular business/restaurant, etc. of interest, 
essentially translates into a digital system. Acousto-optic Many other forms of graphical and/or alpha-numeric infor- 
raodulators are one of the preferred modulators for most mation might bc availablc t0 me operator and easily selected 
applications, but other techniques, such as electro-optics and $$ by thc opcrator mrough control of tfac CTISor by manipula . 
mechanical are completely feasible. don of cursof contro , 37 

The modulated light beam from modulator 72 is directed As illustrated, the operator has selected the final function 
to a deflection system 74. A lens system 76 is used to focus illustrated on pull-down menu 51, i.e. KEYBOARD, and 
the light beam from deflection system 74 into an eye 78. The selection of this function provides a virtual image in aperture 
focal length of lens system 76 is chosen so that the scanning 60 42 0 f miniature virtual display 32 of a keyboard 55 or 
system focal point is within the pupil of eye 78 and the control panel, a typical example of which is illustrated in 
coherent beam focal point is at the retina of eye 78. FIG. 8. The function KEYBOARD replaces the need for a 
Timing and control of modulator 72 and deflection system physically large and cumbersome keyboard or control panel 
74 is provided by electronics 80. Electronics 80 includes a on portable communication receiver 30. Because the key- 
basic oscillator, or timer, which provides the timing signals 65 board has been eliminated on portable communications 
to cause the sweeping and modulating to occur at the proper receiver 30, it can be designed with greater flexibility with 
times. Also, electronics 80 provides video signals to modu- regard to its shape and size. Basically, the size and shape of 
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portable communications receiver 30 is no Longer dependent in the form of) timing and data signals so that a cursor 

upon the need to provide a manually operable keyboard in appears in the real image generated by array 120. The cursor 

the housing. image may utilize anywhere from one to several adjacent 

Referring specifically to FIG. 9, a block diagram of pixels, depending upon the shape and size desired, and as 

electronics for communication equipment embodying the 5 touch pad (hand control) 112 is operated the specific position 

present invention is illustrated. A communication receiver of the cursor is moved by simply sending the addresses of 

100 can be any of the well known portable receivers, such different rows and columns from cursor electronics 110 to 

as a cellular or cordless telephone, a two-way radio, a pager, controller 102. The row and column address signals are 

etc. Receiver 100 has a data output connected to a controller supplied to controller 102 which applies the signals as row 

102 which may be a microprocessor, a DSP, a gate array, 1Q and column video signals to the row and column drivers 114 

specially designed logic circuits, etc. A memory 105 is and 115 to provide an image of the cursor either positioned 

connected to controller 102 and stores information and at a selected spot or moving toward a selected spot. It will 

messages, graphic and/or alpha-numeric, received by be understood by those skilled in the art that the image of the 

receiver 100 in accordance with the programming of con- cursor is simply an indicator for the convenience of the 

trotler 102. Cursor electronics 110, controlled by a hand operator and the actual selection of the video to be illustrated 

control 112 such as cursor control switch 37 of FIG. 4, are ^ accomplished by supplying the address signals to memory 

also connected to an input or inputs of controller 102. 105 through controller 102. 

Controller 102 receives video data from memory 105 and An electrical contact 14o'is positioned generally centrally 

cursorelectronicsllOandsupplies^ m ^ underside of d U5 and * lw ' ma|chin £ 

column drivers 114 and 115, respectively, which in turn , , ... * . . 1in 

activate specific light generating devices in a semiconductor 20 «*t*cts 141 are positioned on support structure 130 directly 

array 120 to produce The desired picture or frame of infor- *eiebcbw. » should be noted that wiring pairs of contacts 

mation. In a specific example, timing signals are supplied to on su PP ort str Y cture 130 for closurc b ? a contact on P ad 125 

row drivers 114 to supply an activating potential to each 15 sun P ler to fabncatc since 110 dlfficult electrical wiring is 

complete row, one at a time, and in a periodic sequence from necessary to pad 125. When pad 125 is depressed straight 

the first row at the top to the last row at the bottom. 25 down » contact 140 completes a circuit through contacts 141, 

Simultaneously a complete row of video data is placed in but none of the contacts 137 and 138 are engaged because 

column drivers 115, which generally include a latching contact 140 is thicker than contacts 137. In this situation a 

function, and the data is supplied to the row of devices signal is supplied to controller 102 which is generally used, 

receiving the activating potential from the row drivers 114. for example, to select a particular portion of memory 105 

When the second row is activated by row drivers 114, a new 30 being addressed at that time. 

row of data is switched into array 120 from column drivers In operation, display 32 (see FIG. 4) is either turned on 

115. In this fashion a complete real image is generated with with a separate switch (not shown), or is connected to turn 

the definition and quality depending upon the number of on with communication receiver 30 through power switch 

devices included in array 120. Generally, it is desirable to 35. Pad 125 is then depressed on a selected side or sides and 

include in the range of 500 to 1500 pixels by 500 to 1500 35 some of the electrical contacts 137 and 138 are electrically 

pixels with each pixel including at least one light emitting closed to move the cursor to a desired location, for example, 

device, and possible several for purposes of color and/or to a designator SCREEN for pull-down menu 51 (FIG. 8), 

redundancy. Pad 125 is then depressed straight down to provide a "select" 

Referring to FIGS. 10, 11 and 12, a top plan and sectional signal to controller 102. and pull-down menu 51 appears, 

views of a touch pad type hand switch are illustrated. For 40 Pad 125 is then depressed on a selected side or sides and 

continuity of disclosure and to illustrate that the touch pad some of the electrical contacts 137 and 138 are electrically 

can be utilized as hand control 112 in FIG. 9, the touch pad closed to move the cursor to a desired title on pull -down 

of FIG. 10 is designated 112 herein. Touch pad 112 includes menu 51, and highlight in this example the title "KEY- 

a pad 125 mounted in an opening 127 in a housing 128 of BOARD". Pad 125 is then depressed straight down to 

portable communication equipment by means of support 45 provide a "select" signal to controller 102 which supplies a 

structure 130. Pad 125 has at least four legs 132 slide ably "select" signal to controller 102 to select the stored video 

engaged in support structure 130 for limited vertical move- information for keyboard 55. The row and column address 

ment. A flexible hood 135 is affixed in opening 127 between signals supplied to controller 102 are also supplied to 

pad 125 and housing 128 to prevent dust, moisture, etc. from memory 105 and when the "select" signal is supplied to 

entering housing 128 and affecting circuits and other com- 50 controller 102 the addressed portion of memory 105 is 

ponents. selected to be applied as video to row and column drivers 

A plurality of electrical contacts 137 are mounted around 114 and 115, in this example virtual image 50 or the video 

the edges of the underside of pad 125 and a plurality of illustrating keyboard 55. 

matching electrical contacts 138 are mounted therebelow on Referring specifically to FIG. 13, a perspective view of 
support structure 130. Pad 125 is mounted within support 55 another embodiment of portable electronic equipment incor- 
structure 130 so that pressure on one side of pad 125 allows porating the present invention is illustrated. In this embodi- 
some of the electrical contact 137 and 138 to electrically ment the portable electronic equipment is a cellular tele- 
close without closing contacts on the other side of pad 125. phone 200 including a main housing 205 and a hingedly 
Contacts 137 and 138 are coupled to an address generator attached flip-out portion 210. Also in this specific embodi- 
(e.g., circuitry including counters, a pair of low frequency eo ment the main housing 205 includes a receiver and trans- 
oscillators, etc.) that are controllable to provide higher and mitter connected to an antenna 212 in a well known manner, 
lower row and column addresses. Thus by depressing pad Control switches, such as OFF/ON and push-to-sen d are 
125 on a selected side, a desired direction of movement located on the bottom of main housing 205 (or some other 
signals (changing addresses) can be generated to move the convenient location) and are not visible in this illustration, 
cursor in the desired direction. 65 A miniature virtual image display 215, similar to any of 
Cursor electronics 110 actually provide control signals to those previously described, is located in flip-out portion 210 
controller 102 which are converted into the form of (or are of cellular telephone 200. Also, a microphone or other voice 
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pick-up 217 is located in flip-out portion 210 so as to be specific hand controls for the manually controllable virtual 

convenient for simultaneously viewing a virtual image in cursor image have been disclosed it will be understood by 

virtual image display 215 and communicating (talking) with those skilled in the art that other controls, incorporating 

a remote receiver. A trackball 220 and a select switch 221 are existing technologies, such as resistive methods, capacitive 

located on the top of main housing 205 and provide elec- 5 methods, or acoustic wave methods can be utilized. In many 

trooic inputs for the control (e.g., movement and select of these technologies the required changes are accomplished 

functions) of a virtual cursor image in the virtual image of by simply horizontally sliding a finger across a touch pad 

virtual image display 215. Referring to the block diagram of with light pressure. Then by depressing the pad a menu item 

FIG. 9, all of the electronics for providing a virtual control is selected, additional menus are selected, scrolling of the 

panel viewable in the virtual display and a manually con- 10 video is accomplished, etc. Thus, apparatus for providing a 

trollable virtual cursor viewable in the virtual display are virtual control panel image and apparatus for providing a 

incorporated into cellular telephone 200, with trackball 220 virtual cursor image for interaction with the virtual control 

and select switch 221 operating as hand control 112. Here it panel image is disclosed which is small and easy to operate 

should be noted that no keyboard or control panel is utilized so lhat il can be incorporated into very small electronic 

on cellular telephone 200 because all of the functions of the 15 equipment, such as radios, cellular and cordless telephones, 

keyboard or control panel are included in the virtual image pagers and the like. 

of virtual image display 215. While we have shown and described specific embodi- 

Referring specifically to FIGS. 14 and 15, front plan ments of the present invention, further modifications and 

views of a two way radio, and/or pager, 250, in a closed and improvements will occur to those skilled in the art. We 

operating position, respectively, are illustrated. Radio 250 20 desire it to be understood, therefore, that this invention is not 

includes an ergonomically designed housing 255 with a limited to the particular forms shown and we intend in the 

miniature virtual image display 260 and a voice pick-up 262 appended claims to cover all modifications that do not depart 

conveniently situated for viewing a virtual image on virtual fr° m the spirit and scope of this invention, 

image display 260 while talking to a remote receiver. A What is claimed is: 

flip-out portion 265 is illustrated in the folded position in 25 1 In combination with portable electronics equipment 
FIG. 14 and in an extended position in FIG. 15. Portion 265 including a virtual display, electronics coupled to the virtual 
includes a first section 266 which is attached to housing 255 display for producing a manually controllable virtual cursor 
so as to rotate 90° and swing outward from housing 255 image viewable in the virtual display when activated and a 
generally perpendicular thereto. Portion 265 further includes virtual control panel image including alpha-numeric keys 
a second section 267 which is hingedly attached to the 30 viewable in the virtual display when activated, and the 
extended end of section 266 for up to 180° movement. A electronics being connected so that the alpha-numeric keys 
small speaker or other sound generating device 270 is of toe virtual control panel image are operable with the 
located on the extended end of section 267 so as to be in virtual cursor image and the electronics are further con- 
proximity to an ear of the operator. nected to operate the portable electronics equipment in 
All of the electronics for providing a virtual control panel 35 response to operation of the alpha-numeric keys of the 
viewable in the virtual display and a manually controllable vktual control P^ 1 ™ iih the virtual cursor ima g e * 
virtual cursor viewable in the virtual display, an example of 2 - Portable communication equipment comprising: 
which is illustrated in FIG. 9, are incorporated into radio a virtual display including display electronics and optics 
250. A keypad 275 and a power/send switch 276 are posi- for providing a virtual image in the display; 
tioned in a convenient location on housing 255 so that the 40 a virtual control panel image including alpha-numeric 
operator can easily hold radio 250 with one hand and operate keys viewable in the virtual display as a portion of the 
keypad 275 and power/send switch 276 with a finger of the virtual image; 

same hand. In operation, keypad 275 is utilized to control cursor electronics connected to the display electronics for 

movement and selection of a virtual cursor image to desired producing a manually controllable virtual cursor image 

letters and numbers on the virtual control panel, which 45 in the display, the display electronics and the cursor 

selected letters and numbers are formed into a message and electronics being connected to operate the portable 

stored in memory 105. When the message is complete, the communication equipment in response to operation of 

power/send button is manipulated to send the stored mes- the alpha-numeric keys of the virtual control panel 

sage to a remote receiver. Here it should be noted that no image with the virtual cursor image; and 

keyboard or control panel is utilized on radio 200 because all 50 manual controls mounted on the portable communication 

of the functions of the keyboard or control panel are equipment and externally accessible by an operator, the 

included in the virtual image of virtual image display 260. manual controls being connected to the cursor elec- 

Because the control panel has been eliminated, housing 255 tronics for controlling the position and function of the 

of radio 250 can be designed small and convenient for use. virtual cursor image. 

Further, because of the novel design the operator can easily 55 3. Portable communication equipment as claimed in claim 

and conveniently view the virtual image, compose messages 2 wherein the display electronics and the cursor electronics 

and talk with or listen to remote receivers, simultaneously. include circuits for controlling the virtual image in the 

Accordingly, a new and improved virtual image control display including the function of selecting specific virtual 

panel and associated manually controllable virtual cursor images from a menu of virtual images, 

image is disclosed. The new and improved virtual image 60 4. Portable communication equipment as claimed in claim 

control panel and associated manually controllable virtual 2 wherein the manual controls include a touch pad. 

cursor image. is designed for use in small hand held elec- 5. Portable communication equipment as claimed in claim 

tronic devices and is situated so as to be controllable with the 4 wherein the touch pad includes means for providing a 

hand holding the device. Further, because the previous large control signal alterable in accordance with portions of the 

and bulky physical control panel has been eliminated, the 65 touch pad being touched. 

size and design of portable electronic equipment utilizing 6. Portable communication equipment as claimed in claim 

this novel invention has much greater flexibility. While 4 wherein the portable communication equipment is 
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designed to be held by an operator with one hand and the 11. A portable communication receiver with virtual dis- 

touch pad is positioned od the portable communication play as claimed in claim 10 wherein the plurality of pixels 

equipment so as to be operated with a digit of the one hand. each includes at least one semiconductor light generating 

7. Portable communication equipment as claimed in claim device and all of the light generating devices are formed on 
2 wherein the manual controls include a trackball connected 5 a single semiconductor substrate. 

to the cursor electronics for controlling the position of the 12. A portable communication receiver as claimed in 

virtual cursor image. claim 9 wherein the virtual control panel image includes an 

8. Portable communication equipment as claimed in claim alpha-numeric keyboard. 

2 wherein the virtual control panel image includes an 13. A portable communication receiver with virtual dis- 

alpha-numenc keyboard. 10 play as claimed in claim 9 wherein the image generation 

9. A portable communication receiver with virtual display apparatus providing the real image includes a light emitting 
comprising: diode array. 

a portable communication receiver; and 14. A portable communication receiver with virtual dis- 

a miniature virtual image display electrically connected to play as claimed in claim 9 including in addition image 

the portable communications receiver and having a 15 forming electronics connected to the image generation appa- 

viewing aperture, the display including r atus providing the real image and to the portable commu- 

image generation apparatus for providing a real image, nication receiver, the image generation apparatus producing 

a control panel image generator connected to the image tne real image in accordance with signals received from the 

generation apparatus for generating a control panel portable communication receiver. 

image including alpha-numeric keys in the real 20 15 - A portable communication receiver with visual dis- 

image generated by the image generation apparatus, P lav as claimed in claim 9 wherein the apparatus providing 

cursor electronics connected to the image generation me ™\ ^ ™ ludes semiconductor lasers 

apparatus for producing a manually controllable cursor 1 16 ' f 0 * 3 ^ communication receiver with visual dis- 

image in the real image P la ? claimed m claim 9 wherein the P ortable communi- 

' , 25 cations receiver is a pager, 

the control panel image generator, the cursor electronics 1? A We communication receiver as claimed in 

and the portable communication equipment being con- ^ 9 ^ { tion tus and the 

nected to operate the portable commumcauon equip- cursof electronics indude ciraiits for controlling the manu- 

ment in response to operation of the alpha-numenc ^ controllable virtual cursor image in the display includ- 

keys of the control panel image with the cursor image, 30 ^ ^ of sdecting spedfic images from a 

manual controls mounted on the portable communication menu of virtual images. 

receiver and externally accessible by an operator, the 18. A portable communication receiver as claimed in 

manual controls being electrically connected to the c i aml 9 wherein the manual controls include a touch pad. 

cursor electronics for controlling the position and func- 19. A portable communication receiver as claimed in 

tion of the cursor image, and 35 c i aml ig wherein the touch pad includes means for provid- 

an optical system mounted adjacent the image generation ing a control signal alterable in accordance with portions of 

apparatus to receive the real image, control panel image the touch pad being touched. 

and cursor image therefrom, magnify the real image, 20. A portable communication receiver as claimed in 

control panel image and cursor image and produce a claim 9 wherein the manual controls include a trackball 

virtual image including a virtual control panel image 40 connected to the cursor electronics for controlling the posi- 

and a manually controllable virtual cursor image at the tion of the virtual cursor image. 

viewing aperture, the optical system producing a mag- 21. A portable communication receiver as claimed in 

nification sufficient to easily perceive the virtual image, claim 9 wherein the portable communication equipment is 

virtual control panel image and manually controllable designed to be held by an operator with one hand and the 

virtual cursor image through the viewing aperture. 45 manual controls include at least one control for operating the 

10. A portable communication receiver with virtual dis- cursor, which control is positioned on the portable commu- 
play as claimed in claim 9 wherein the image generation nication equipment so as to be operated with a digit of the 
apparatus includes a plurality of pixels positioned in rows one hand. 

and columns and sufficient in number to form a real image 

of an entire page. + * * * * 
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